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Competition ZH

i
FH

ZF0{Zl user?| 0| 2 HEHE HIEIOE I3

> Of|= CHA: user”t M~OHE products set
> Q1 0 F2 FwSolak

> Al user?| O|H™ 7HE F=Z0i|A 2| products
> Q2. o= products set0f| E0{&L FTEE=?

> A2. userZt FO{REM 1 user”} O|H0j|

ZFE0|M oftH products 0| HFOHEX|E 0=

set, X2 AlZf, F2 7k 742, 04 oi 50| 2

ZEME D E products &gt
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HlojE] o 74

o g 2 #HY 37|
orders.csv ZF2 HlEtHO|E  user_id, order_number,  3.4M x 7
eval_set
order_prior.csv 4 FEQ| 4E  order_id, product_id, 32M x 4
7|12 reordered
order_train.csv %E FEO AE  order_id, product_id, 1.3M x 4
A reordered
products.csv AE EHE product_id, aisle_id, 50K x 4
department_id
aisles.csv / departments.csv  FIE|12| HE aisle, department 134, 21




orders.csv

> MEXFE 7I1ES H1l A= A HIo|S

orders[orders[

0.0s

order_id wuser_id eval set order number order dow order hour of day days_since_prior_order

L NaN
11.0

5 prior 1 3

prior 2 0

prior 10.0
prior 19.0

train 6.0




prior/train.csv

» 2} orderdi| BZl products 0| CHst A&
> reordered = O|T0f| 2ot M Q= 4Z0| CHA| F

order_prior.head() order_train.head()

0.0s

order id product id add to cart order reordered order id product id add to_cart order reordered

5 1 49302

2
2

2

2




merged

» orderidE 7|=2Z orders, prior, aisle, department ot
> 2 row= (order;, product;) Of| CHet Y2 SS Eot

merged

order_id user_id evalset order number order dow order_hour_of day days since prior_order
prior 1 2 NaN
prior 1 2 NaN
prior 1 2 NaN
prior 8 NaN

prior NaN

product id add to cart order reordered
0

Python

set_type
prior
prior
prior
prior

prior
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Notation

» i: User index

» j: Product index

> Y; € {0,1}: Target order0ll X user; 2| product; 0l CH?t reorder 642
> U;: User; Ol Cli{$t 710H0|3 Dataset

> Pj: Product;0fl CHet S10H0|= Dataset

» UPj: User; x Product;0il Cigt 7200[2 Dataset

» O;: User; 2| target order0i|A{2| HEt HE (Y, A2}, A1)

» o, dp, Pup : feature maps



Notation

> X' = ¢y(U;) : User-level features

> X = ¢p(P;) : Product-level features

> X;° = ¢up(UPy) : User x Product level features

> pj = p* (Ui, P;, UPy, O;) : True parameter function

» fy: True parameter function under sufficient condition
» g: XGBoost-estimated function

» t;: User; reorder set 0iZ A|2| threshold



Model

Distribution

Yij ‘ Ui7 P], Upij7 Oi ~ Bernoulli(p*(Uh Pj, Upij, O|))

e

> Z0{Zl H|0|EAIS 2 implicit feature 5SS E&6H explicitet HWENZ py & FHSI X BHCt.
Feature Mapping

X! = gu(U), X7 =dp(P), X = dup(UPy)

2430 QICkD FHEICE (p ~To)

uin

» Mapping & featureS0| U, P, UP 0f| CHet S&%t &
Estimation

fo (X, XP, X5, 0p) = P(Yy = 1| X{, XP, X;, Oy)

We estimate fo by g(Xi', X}, X;*) where g is obtained using XGBoost



Prediction

Prediction Candidates

Ci = {j : product j was previously purchased by user i}

> 0= 2= AFEALIZHO[™ FES0H|AM ¢ H 0|2 7O E Products set

Predicted Set R
SiZ{jECiZf)ij>ti}

» threshold t; £ X1tst AFEES reorder set2 2 0=



Evaluation Metric

Answer Set
Si = {j : product j is reordered in the target order of user i}

» Train H|O|E{AllOf| A user i7t FOi$t products & reordered =1 ¢! products &g
F1 Score (per order) A
L= 2‘8] N Si|
I ISi| + |Si|
Final Metric

N
: 1
Final F1= < > Fl
ina N 2 i

» N: number of target orders (users)



Section 4

Feature Engineering



Feature Engineering

User-level Product-level

> XF2 H|E (reorder ratio) > £ o

| R i > W MHbL| |X| (add_to_cart_order)

> T XHHFIL| 37| » one-shot H|& (SHHTF F0H<> / HA| 20H=~)
> AEXH EX 22{AH (gpt 5.4 7|8

User x Product, O;

> X ST AE o 2%
> Ox|2h 70 0| Z2t R}
> T HHbFL| 2|X| (user-specific)
> O0H 7| (B *71of 74HH)
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> global threshold 0.70 2 At} S |, Mean F1 Score = 0.380950

» Competition Z=Z Test set=

, 5077, 3478
[21137, 14678, 260, 27086

0|8 4= 0N, Train set2 train / valid2 = LiH A

true_products

5620, 19660]

9, 19953, 35124, 33090...

. 5450, 32655, 36011]
[33120, 11182, 25890] [14992, 11182, 31766, 21405, 9387, 18
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ol

> Hotel Z2MAS HAXoz HAS w MY 240 IA K07t gl= Aoz

Jot

O =H oM 7t 8% A &g ME2| B9 (unit of analysis) & F3 22 =X[0L

HEE Aol =HA5HA:
& THel = (train &, & product)

ZF AFEAS| OFR|9F =2 ( eval_set = train )O] CHSY
“O] AFEARTE A0 AE AEE F ofE A4E0| O|H0| = CHA| FREQETIE 0 Z6HE HE|2 tEE
Al 7 AFH2Er

o oA ELbE:

* train FE0= 2H F04E product SE0| S
¢ prior FE0= A HE 0|HO| QUZ

o [2tM priorE featureE =11, train2 = label2 THEL}



Gemini 3

1. Target G|O|E{ 18 (Labeling)

B

HE oE LES "S- AR u)’t EE JE(p)= 010l & AeI7H() H 2ieI7H0) & THdt=

0|El 2R (Binary Classification) 282 Z2|so} ZHLICE

A8 x2| 2HE:

1.

7|=Z ¥E: orders MAUNM eval _set == 'train' @ order_id 2 user_id WS F=T

LICk

ZH(Candidates) Yd: ZH ALZXIERE It ( prior )0l # HO2tE FOHRE 2E
product_id Z|AEE BHELICHL

Hu o 232 £ 4H order_products__train Ol EXSt= 4E2 Target =1
« EMEHE| 2= 422 Target=0

olo|E] HEl: 2|50 = ofelet 22 E|0|E HENT} =|0{0} B4 0| ZbsBLICh



Claude sonnet 4.6

> Agent ZZtof|A| EDA, Feature engineering, modeling HIZALIE F M £M

"data-analyst 4|0|H E 2 /home/bosco/project/finstacart_agent/data_parquet C|2IE{2]2] HlO|2ES
FH6lH. SH: ZF user?t priortflAd & H 2l HE = O F20 MHFEEE HE TE S, test 2HE0|
#1oL| order_products_ train2 user 52| 2 valid/test2 LH=1 Mean F12 Tt



Claude sonnet 4.6

» Result
HE KB
Test  Valid
Mean F1 0.3617 0.3695
AUC 0.8350 0.8503

#|® threshold|0.565
CHAIE i QlAO|E

Profiling

s 21 22 train user 131,209%, prior =2 3,2400 8
« 2 00| reorder rate 59.9% (32 W HIZ 2|1F)

A HE &
. = =l



Claude sonnet 4.6

v
HI
1z
Y
ic)

» S reorder rate Hit 2: dairy/eggs 67% (£ 1) vs personal care 32% (& &)
s user-product 42| 80%7} 129t 0 — 20 I=7F 745 2is e A s

Preprocessing

» 100K user 48&2| — (user, product) Z24 64734 7| 444

o ZH 27 I|F positive rate= 9.76% (¥ 0|6 59.9%=CH M 34 — 0|3 F10| Sot 2o|=
ol

» THEE S (empty set) user 6,501E X Ha|

Feature Engineering (267l T|X Z #Y 271)

* |up_order_rate: user 0|3 Z0|2 At stig HIE of
s |up_orders since_last : SE ®IZS Ofx[2feZ &M 7 X|ut

[
H1

= (4l 225, 2% CHy] 36H)

4
Ho



Claude sonnet 4.6

Test Mean F1: 0.3617 — 0.3895 (+0.0278, = sH41H 0.382C} +0.0093)

e Test F1
7| global threshold 0.565 0.3617
Global threshold £|= %} (0.630) 0.3779

Calibrated Faron (Expected F1 max) |0.3895
&4 LightGBM # Z50| calibration0| ¢ SHOHEZ 031 vs AH| 24 H|E 9.75%) Faron S4/2]
ENVIZE L 23 — A2EE 20+704 B 3t0)|= 24, Isotonic calibrationS MK E|2L| W

i = -
03702 £HoPHM =E, Hone HIEE2 2 3% user.
MESE:
e analysis/datastest predictions optimized.parquet — user'® G| & /AH|/F144E

s analysis/insights.jsonl — evaluation insight 37}
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> Instacart Competition2 £t datasetO| Ot:l 02{712| HO[EH MO E LI HULCH= EZ0| US

AN
- LLMO| GlO|E{{IE S HZstm, WS MoAlSt=t| 02182 HE oD =53
> CllAtmtCh2H| ClojEf WE, 2 A MAIS B oIS
Questions

1. Instacart G|O|E{ A3t 2HAEl 24 reference7t S M 7ksTt 24217}?
2. O Efot Yelo| 14 H|O|Ef M S LLM Agent 7t & AAIg 4 IS 2217t
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